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,Q WKLVZRUNQHZRUJDQRSKLOLFQDQRILOWUDWLRQ1)PHPEUDQHVEDVHGRQFRPPHUFLDOSRO\LPLGHV
DUHGHYHORSHG7KHSRO\LPLGH3,/HQ]LQJ3LVXVHGDVDILUVWVWDUWLQJSRLQW%\DSSO\LQJ11
GLLVRSURS\OHWK\OHQHGLDPLQH ',3('$ RU DPLQRHWK\O GLHWK\ODPLQR SURSDQRDWH $('($3
WKH3,LVPRGLILHGVRWKDWQHZVLGHJURXSVDUHDGGHG7KHVHJURXSVVKRXOGSURPRWHDVHOHFWLYH
89LQGXFHGFURVVOLQNLQJEDVHGRQWKHLQWULQVLFSKRWRUHDFWLYLW\RIWKHEHQ]RSKHQRQHXQLWVLQWKH
SRO\PHUPDLQFKDLQ)LJ>@7KHDLPLVWRREWDLQLQDVLPSOHZD\DSRO\PHUZKLFKLVDEOHWR
FURVVOLQN GXULQJ WKH PHPEUDQH IRUPDWLRQ E\ QRQVROYHQW LQGXFHG SKDVH VHSDUDWLRQ 1,36
'XHWRWKHFURVVOLQNLQJVZHOOLQJRIWKHVHOHFWLYHOD\HURIWKHPHPEUDQHFRXOGEHFRQWUROOHGRU
DW EHVW WKH PHPEUDQH ZLOO EHFRPH FRPSOHWHO\ VROYHQW UHVLVWDQW 7KHVH RSWLRQV OHDG WR 1)
PHPEUDQHVZLWKWXQHDEOHVHSDUDWLRQSURSHUWLHV


)LJ  6FKHPH RI WKH FURVVOLQNLQJ UHDFWLRQ RI /HQ]LQJ 3EDVHG SRO\PHU EOHQGV
LQGXFHGE\89LUUDGLDWLRQ

$IWHU UHDFWLRQV RI /HQ]LQJ 3 ZLWK WKH DPLQHV ',3('$ RU $('($3 VL]H H[FOXVLRQ
FKURPDWRJUDSK\ GDWD IRU WKH SURGXFW LQGLFDWHV WKDW WKHPRGLILFDWLRQ LV VR HIILFLHQW WKDW FKDLQ
VFLVVLRQRIWKH3,FDQDOVRRFFXU$OOUHVXOWVZLWKVXFKGHJUDGHGSRO\PHUVGHPRQVWUDWHWKDWWKH
PRGLILHG SRO\PHUV DORQH KDYH WRR VPDOO FKDLQ OHQJWKV IRU PHPEUDQH SUHSDUDWLRQ 7KHUHIRUH
SRO\PHUEOHQGVRIPRGLILHGDQGXQPRGLILHG/HQ]LQJ3ZHUHXVHGWRREWDLQVWDEOHPHPEUDQHV
DQGWRLQYHVWLJDWHWKHHIIHFWVRIVHOHFWLYH89FURVVOLQNLQJ$OOPHPEUDQHVKDYHDQDV\PPHWULF
FURVVVHFWLRQ VWUXFWXUH )LJ E 7KH VHOHFWLYH OD\HU RI PHPEUDQHV FRPSRVHG RI SRO\PHU
EOHQGVZLWKPRGLILHG /HQ]LQJ3 EHFRPH GHQVHU DIWHU89 LUUDGLDWLRQ )LJ F YV G 6XFK
PHPEUDQHVFDQKDYHUHMHFWLRQVRIIRUG\HVVPDOOHUWKDQJPRODQGSHUPHDELOLWLHVRI
/KPðEDU)RUVRPHPRGLILFDWLRQFRQGLWLRQVWKHVHOHFWLYHOD\HUZDVVRGHQVHWKDWQRILOWUDWH
IOX[ FRXOG EH PHDVXUHG )LJ H RU FUDFNV DSSHDUHG LQ WKH VHOHFWLYH OD\HU )LJ I 7KHVH
UHVXOWVVXSSRUWWKHK\SRWKHVLVWKDWWKHFURVVOLQNLQJZDVVXFFHVVIXO,WLVLPSRUWDQWWRQRWHWKDW
WKH VXEVWUXFWXUH LV DOVR FRQWUROOHG E\ WKH 89 LUUDGLDWLRQ RI WKH SURWRPHPEUDQH EHIRUH
FRDJXODWLRQ 'XH WR WKH FURVVOLQNLQJ OHDGLQJ WR D GHQVH OD\HU RQ WRS RI WKH ILOP WKH VROYHQW
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H[FKDQJH LV KLQGHUHG 7KHUHIRUH WKH SUHFLSLWDWLRQ LV VORZHU DQG D VSRQJH PRUSKRORJ\ LV
REWDLQHG)LJDYVE&RQVHTXHQWO\ WKHPHPEUDQH LVPRUHSUHVVXUHVWDEOH+RZHYHU WKH
UHSURGXFLELOLW\RIWKLVSUHSDUDWLRQKDVWREHHQKDQFHG


)LJ  6FDQQLQJ HOHFWURQ PLFURJUDSKV RI 1) PHPEUDQHV IURP /HQ]LQJ 3 D E
RYHUYLHZRQ W\SLFDOFURVVVHFWLRQDZLWKRXWDQGEZLWK89 LUUDGLDWLRQFGVHOHFWLYH
OD\HURIPHPEUDQHIURPEOHQGRIXQPRGLILHGZLWK',3('$PRGLILHGSRO\LPLGHEZLWKRXW
DQGGZLWK89LUUDGLDWLRQHVHOHFWLYHOD\HURIVDPHPHPEUDQHEXWDIWHUORQJHU89WLPH
ZKLFKKDGQHJOLJLEOH ILOWUDWH IOX[ I VXUIDFHZLWKFUDFNVRIVRPHPHPEUDQHVDIWHUYHU\
HIIHFWLYHFURVVOLQNLQJ

2QWKHEDVLVRIWKHVHUHVXOWVDQGH[SHULHQFHIURPRWKHUZRUNV>@DQDOWHUQDWLYHZD\WRDFKLHYH
D VROYHQW UHVLVWDQW RUJDQRSKLOLF PHPEUDQH ZDV GHYHORSHG %\ FRDWLQJ D SRO\HWK\OHQH 3(
XOWUDILOWUDWLRQ8)PHPEUDQHZLWKWKHVDPHSRO\PHUEOHQGVXVHGEHIRUHLWLVSRVVLEOHWRFUHDWH
DVROYHQWUHVLVWDQWWKLQILOPFRPSRVLWHQDQRILOWUDWLRQPHPEUDQH$IWHUFDVWLQJWKHSRO\PHUEOHQG
VROXWLRQRQWKH3(8)PHPEUDQHWKHSRO\LPLGH LVFURVVOLQNHGE\89LUUDGLDWLRQ7KHWKLQDQG
GHQVH3, ILOP LV IRUPHG WKHUHDIWHUE\HYDSRUDWLQJ WKHVROYHQW7KHNH\EHQHILW RYHU WKH1,36
PHWKRG LV WKDW WKHPHPEUDQH LV FRPSOHWHO\ UHSURGXFLEOH DV WKH PHWKRG LV OHVV VHQVLWLYH WR
H[WHUQDOLQIOXHQFHV$OVRZLWKWKLVPHWKRGLWLVSRVVLEOHWRLUUDGLDWHWKURXJKWKHHQWLUHILOP7KXV
WKHPHPEUDQHEHFDPHIXOO\VROYHQWUHVLVWDQW7KHFKDOOHQJHLVWRFUHDWHDSKRWRFURVVOLQNHG3,
ILOPDVWKLQDVSRVVLEOHZLWKRXWGHIHFWVWRHQKDQFHWKHSHUPHDELOLW\)LUVWUHVXOWVVKRZWKDWWKH
UHMHFWLRQ LV  IRU G\HV VPDOOHU WKDQ  JPRO DQG WKDW WKH IOX[ GHSHQGV RQO\ RQ WKH
FKHPLFDODIILQLW\RIWKHVROYHQWWRWKHSRO\PHUDQGQRWRQSK\VLFDOSURSHUWLHVOLNHYLVFRVLW\
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